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Abstract (Basic): EP 737744 A 

A fructosyl amino acid oxidase (I) is produced by culturing a 

(I) -producing Penici 1 1 ium strain in a medium contg. fructosyl lysine 

(II) . Also claimed are: (1) Penici 1 1 ium janthinel Ium S-3413 (FERM 
BP-5475) and (2) a reagent or a kit for assay of amadori cpds. which 
comprises (I). 

(I) catalyses the oxidn. of amadori cpds. in the presence of 02 to 
generate alpha-ketoaldehyde. amine derivs. and H202: is stable at pH 
4-11, with an optimum pH of 7.5: is stable at 15-50 deg. C, with an 
optimum temp, of 25 deg. C. and has a mo I. wt. of 38.7 kDa (by gel 
filtration on Superdex 200 pg). (I) is produced by culturing a 
Penici 1 1 ium strain in a medium contg. an opt. protected fructosyl 
aminoacid. esp. (II) or fructosyl Na I pha-Z- lysine and/or glycated 
protein. 

USE - (I) is used for determn. of amadori cpds. (e.g. in foods or 
body fluids) by contacting a sample with (I) and measuring the amt. of 
02 consumed or the amt. of H202 generated, esp. for determn. of 
f ructosy lamine or glycation rate and/or the amt. of glycated proteins 
(e.g. haemoglobin) in the diagnosis of diabetes. 
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(54) [^05*«:] ^A^hS^ray^+S'i^H***^©**** 
(57) [18Kd 

tgSrW-f-S-^^y (Penicillium) roM7^ 

^ b ->/HJ ^Rtf/yUi7/U^ h V-/U-N a - Z - !) V s 



1 

i&$:&1' : b'<^~/V'?J»& (Penicillium) 

— <b , V iS^&Xf/JUXN a -Z-V if^&RSe. 1 0 
0-15 O'CICjoV >T3-6 05>fyW-- h * t— 

Z> i><DX'hz>m?m i tm.<n7,v? b ->/ur 5 y m** io 

it>\mtzm&*GTzn^isffip>y'i'? 

-Wv^/KkS-3413 ( Penic i 11 ium janthinellum S-341 
3) (FEFM BP-5475), -<=v-y £A • ^V*^ OFO N 
0. 4651. 6581, 7905) (Penicillium janthinellum) , 
i/V £ A • tt-V V 9 -MIF0 NO. 5748) ( Penicillium ox 
alicumh • -Vv^^OFO NO. 7994) (Pen 20 

icillium javanicumh -<=■•>]) V -l* • 9 V y-F^MTF 
0 NO. 4897) (Penicillium chrysogenum) „ ^Zzz.*y]) y M. 
• ->T^.^A(IF0 NO. 5337) ( Penicillium cyaneum) fl>£> 

[ft**S 5 ] TiE^S<tff^l4£*rr5 tOTfc 5 

1) mgnttTX'T^b'Vlkirttozmk^ a-trb 

2) SSpHli4. 0~1 1. 0, SipH(i7. 5T'fc 
0 ; 

3) gfcjBH&ttl 5 — 5 0°C SifSKte2 5"cr?*> 
0 ; 

4) 7s—'<-~r y 9 * 2 0 0 p g Xfc-J-vl^ilSteT* 
»£Lfc*g\ 5H S **KJ3 8, 7 0 0 (3 8. 7 kD 
a) -Cfo5o 

[!S#*S6 ] ^V'D ?A • -V >"i/^AS-3413(Pen 
icillium janthinellum S-341 3) (FERM BP-5475) C 40 

5 / S$^f v-^—- If Srffi^-rs i £ 25 S "C# %mwk7^ 
f b ->A-y v'V'S.t^/XJi^yU^ b vvWN 0 - Z - I) 



*»BB¥8-3 3 6 3 8 6 
2 

[«#*9] T^b'Vit&to&^&i-zsmt, tm 

m 1 lEt^^u:? h v-zi-T 5 y f&tt^y— &&&&&& 
1 1 j 1 zm.<D7/v? b *sjvt ;/i 

[000 1] 

[g£Lb<DfilJl#f?] *^f*> Mfe7W h S^-T 
AM (Penicillium) coBftJfeO^^^ h ->/VT 5 y S$^" 

[0002] 

[t2a5tr#] r^Kyi(t^if-±s ^w<^sr, -<^k 
ys^i-sciiriciti^^n-So r^vvit^m<D± 
# -5 1 %x. bixTv 7^ K y ik&&)%sm-lrz,ym 

^ b'Vit&8SXfo2>7'l'? hy/l'TJ^^ML 
TVS,, jfiL^cO^-^-^afc-V^^ft^Hfc^ 
/Pi? h ->/UT 5 ^flinWttt:*' 'J fV, 7/K/ 

5 y^«*ixfciSW4^y 37/^? 7W b 

— ^raco^^jifiitefe^R^ l--c*3 tJ v -t ^jRieflatt, 
5„ ^p^^T^Ky^b-^^s-r^rct^j; 



3 

[0 0 0 3] h*VVC%ty)(ni£.m£t UCtt, 

ftMZfc-? D-v h^77^ — Srf1jffli"5*fe [Qiromato 
gr.Sci. 10:659(1979)] , * £-tirfc@ffc£o 
V)tz3>y J»*<£Wb^J?& [Clin. Chem. 28:2088-2094(198 
-2)] , flS5vi*iil [Clin. Chem 26: 1598-1602(1980)], fet 
!R-tt«E(£;S*lffl+5*» [JJCLA 18: 620(199 
.3),«g-W3H 16 : 33-37(1993)], h1^>»S!l 
£j£ [Clin. Chim. Acta 127: 87-95 (1982)], tt'**' 

m.Acta 112: 197-204 (198l)]*^^ibHTV«5^> 10 

[0 0 0 4] ffi¥, S**<7?W-r^#ti (£W, Kfc, « 

it, ttff<c^«>ttWfi i-eHtT, mm\z.^mn% 

34W*JS»*3iftTV<>« 1*4^5-3 3 9 20 

9 1*^6 - 6 5 3 0 O^n. #M¥2 - 

1 9 5 9 0 0*^t«U #W¥3 - 1 5 5 7 8 OfltfHft. 
«HJB3p4-4 8 7 4#^«. «M¥5-1 9 2 1 9 3^- 

#fflip6 -46846 ^HR. *5ffl!¥ 7-289 

2 5 3^&#) o mmm<»tm<»*Lit><»mt? 

W<^<D^*fet>W*^iXXV'-5 (#PJ¥2- 1 9 5 8 
9 #M¥2 - 1 9 5 9 0 0 ^¥ 5 

- 1 9 2 1 9 3-§^«, #M¥6 - 4 6 8 4 6*&«U 
OftfflyL 7-2 8 9 2 5 3 . 
[0 0 0 5] r^KUft;a«i0WlflKa»*t-J:*£tf • 30 

R l -CO-CH 2 -NH-R 2 + 0 2 + H 2 0-* 
R'-CO-CHO + R 2 -NH 2 + H 2 0 2 

^H^tt^T 0 ?- K^S^i") 

1. 7^>-y/v7?/^*->y-if : 3 !l^r 
y ?A (Corynebacterium) JR (<»4^5 - 3 3 9 9 7 
#4H(U fl^P 6-6 5 3 00 #23ft) , T ^-</v=¥/u 40 
*m ( Aspergillus) (4tffl¥3 - 1 5 5 7 8 0fM) 

2 . 7/W h vvVT 5 Vf ^ !) * — t? : * V v^Jg (Ca 
ndida) »6-46846^«) 

3 . 7 h vVW-T $ 7 : i/ y ? i±m 
(Penicillium) (4*M¥ 4-4 8 74 ^£38) . 

4. ^b75Vt^^'-f : =iy ^./^^T^y ^AJS, 

*Jg («BB¥5 - 1 9 2 1 9 3^«) 

5. T»**V>-r—e : J . Biol. Chem. 239#, % 379 
0-3796H (1964*F) tEttro*jfe-CWi*L 50 
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[0006] 

L-C£j££H5D. Biol. Chem. 261:13542-13545(198 
6)L ^fk^^-^c fc'^'is ^^ntf>/30iON3£iflS 
y >ICt> ^>45S#a-UT</ ->-5 (J. Biol. Chem 25 
4:3892-3898 U979)L «oT, *^$W>ffi«i:#5«(fc 

¥5-1 9 2 1 9 3-^23S12*cG'Xr hT$ V^i-^— 
h vvw« y UtSB^TC'fc 13 . y v= 

>T^\mt)*)fc£\^x\^mw>><t *.TEmm$£t 
5dt #-e£&v \ h v-zu-t =: v-T-'y y ^ — 

-r, y vasco^t/^^^^^sy^rs- 1 

ZSy^^#t?^^* i o7'C ! #B^¥4-4 8 7 4-^fanw> 
^^->y ^^a^^^ti^y^ hv-^y v^Vi^yU 

hv'/i'y *ji/Mfy w h->/w^y >-ic>?H-?)#s 

[0007] -JKWIC. ^S-fflV ^^^^'T«^ s iEffc^' : < 3 

m, f'JS*f*^i:\ tt*<OftWs«r%S 

tFf^rtr 5 ftv -®h/^fc Oc £ 5 ^S?2ri§ 

mmt, mssfiasL pHjaeiteSc»isiwr*ixxv^j: 

[0 00 8] 

^->y>AM (Penicilliu 
m) CO®^7/U-^ 'r->/uy v^-S.t^/XJiT'/l-^ h^y/P 
N - Z - y -^>cO]WET-Ct§*i-5 1 . § ^»S-I±€r 



5 

■f-SlcMofe. Wh. -^v-y (Peni 

-[0009] 7&gM>7*# Y'y^Ti sti&r*->jf~- 

■vm&M<rtgmz.mi<^7^? b^v v^Rif/xis. 

-7/V9 b is/V N a - Z - V v-V^Wt§ltfe(i> 

X £ „ V i^y&tJVOUiN ffi - Z - I/ vV£?Sg 1 0 O 10 

-15 oriCfeV 3 ~ 6 O^s ^- h 9 

-fZZt lc <fc <0 &bfi£> 7M b it-yRXf/xte 

(7)7^9 bi"l'T$Sfi&tZ-i/y — tf<±7/i^ hvvl^"! 

7,1^ F W 5 y K^^-t^^F AOD i:#f5 
^thhz* 20 

[0 0 10] *5IWro^fftt, 7/U? b^T^Sm* 

h -wu y s^&uvxji:? a-* h ->an °-z-y-^ 

-ecoj; LT, "=->9 ?-MrV->*A-i>,S-3413 

( Penicillium janthinellum S-3413) (FERM BP-5475) , 
^r^v-y ?A • ^v-^/WxOFO NO. 4651, 6581, 7905) 
( Penicillium janthinellumh -<=^->y ?A ' dr^-PV 
9 J* (1F0 NO. 5748) { Penicillium oxalicum) , ^=--> V 
<?M, • ^<=-9 -MlFO NO. 7994) ( Penicilliuni javanicu 30 
nO , ^<=.-> y 7^ • 7 y y-J^-A (IPO NO. 4897) (Penici 
Ilium chrysogenum) , ^<^>\) <?J* ' *ST*$MTF0 N 
0. 5337) ( Penicillium cyaneum) t£ t?<7M&'&lfZ> Z-htt 

[0 0 11] *^»FAODlli, — flSfc:, TIECOS 
T/vft b\ rsv^imfctf^b^Sr^fifcrs 

2) ^5£pH(44. 0—1 1. 0, 3gg p Hf47. 5t?fc. 40 

•J ; 

3) gc/E?g*f£l 5-5 o°a si?as«2 s'c-cfo 

9 ; 

4) ^-/<-f 7! >X2 0 0 p g£fflv^c^*A5i®£rc? 

$H^«**t)3 8,700 (3 8. 7 kD 

a) -Cfo5= 

[0 0 12] *^£DFAOD©$StlCfflV^-57/V^ b 
vvwy vV&TJVXfiF Z Lfi, * 0.0 1 — 

5 0*4% t y v^s.ov'xfiN • - z - y -^>o. o 

1~2 OSS^&SMPp-?. 10 0-15 cm^io^ 50 
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X 3 - 6 0 tiffl*- b 9 u— ^/M"f-5)*?feT-iS^$ix 
•Do MM&Att ^fi 10 0 0ml COjgfK+tC^/U-^— 

^2oog, N tt -z-y-^yi o g Sr2§8$£-e\ last 

1 2 o<c 2 o5>f^— i- — -fvmf-^zt^x-o 

X§mtZ>Z.t&X$Z 0 *7ts *^«OFAODCO$g 
tfj (£1T, FZLg«!t#f5) ±|ETO^i*X-^e> 

Mz.y/v9 b ->Ay ^Rn/XHF z L&%g;<otgi& 
izmatStK ^3-^0. oi~50ll 

%, y ^vsuVxtiN ° - z - y v=^o. o i — 2 o 

fiS%, K 2 HP0 4 0. imS%. NaH 2 P0 4 O. lfi 
fi% Mg S 0 4 ' 7 H 2 0 0. 0 5W&%. C a C 1 2 
• 2H 2 0 0. O lfi*%*5J:0WBsx*vX0. 2fi»% 
**#TTSae4fc 0ff^L<(i P H5. 6-6. O) ari 
0 0—1 5 0°CICJoV^T3 — 6 O^^-h^ L 7% 

[0 0 1 3]. **^FAOD<DS8itlCfflV^l#H&tt. 
^SKSU 23(fau *05ftO**jRSrS^Ti-«ii 

mmm^fLXte. *-ej>m<m. mm 

t LT^=>— ^.SrfflV^FZL^SB (1. 0%^^=> 
0.5%FZL, 1.0%K 2 HPO 4 , 0. 1 %N 
aH 2 P0 4> 0. 0 5%Mg S0 4 • 7H z O, 0.0 1% 
C a C 1 2 • 2H 2 Oi5£tfO. 0 1 %\f 9 5 >1SitW 
^(f5:MiT-t5. Wc#*Lv««Wi, ill, 
0 0 0mltp{C^*/U3— ^. 2 0 g (2%) , FZL 10 
g (1%) , K 2 HP0 4 l.Og (0. 1%) „ NaH 2 
P0 4 1. 0 g (0. 1%) , MgS0 4 - 7H 2 0 0.5 
g (0. 0 5%) , C a C 1 2 • 2H 2 0 0. 1 g (0.0 
1%) Z>£Tm&x.**2. 0 g (0. 2%) 
i#SB (pH5. 6-6. 0) -CfcSo FZLJ#Hfel4. ii^ 
(7>#ifc|C FZL SrifebD-ra *\ ^Vwa fc N tt - Z - 

t»e>ih/5«WWi7^^ h v-^y v'VSLV/JX.ttF Z L 

iiG l {v v 9—7- y k y v- v&v/xii^ y 9— 7- v 

FN » - Z - y v 5 ^) ®^b»Hfii 

[0 0 141 »Df, 2 5-3 7°C, 5f*U<tt 

2 8 < C-C-tffctu5. i#ife(DpHli4. 0-8. OCO^fflT" 
foy. »*L<f45. 5 — 6. 0T-$)5. L^L^^?), 
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V • fv->^s - 3 4 1 3**&;:co^rfN 2 

0-48B#F B l #*L<Ji3 6B$f B 1t§S-r5i:. F AO 
DdSgStigi&l-^S^itS (01) c r«0<tpl-UT# 

OmM!i>t*y fr-WHSHfc (pH7. 5) |C«g»U 
#4 / %MZ&^XM&W&WFtZ<> #^~t\ i&'bft 

mi,tL±ffi*mw&mmb u-c» deae 

[0 0 15] ua»bJtefls^ «BW©B6W»fe, F AO 

^VRtf/XteV/l^ h vvUN » - Z - y v-V^^igtt! 

-t?*tsM5Cf 5 - £ £-#SSt<t1-S, h v-vUT 5 / ®? 

[0 0 16] #.g,Wr>F AOD&m£tZMCDf*j, -<=■ 
is]) • -^>">^UAS-3413( Penicilliuni janthinel 
lura S-3413) (gUTs S - 3 4 1 3tti#t5) tt#3S 

^T-^yj? 1993) mtu ^<mm*m*& 

/bA( Penicillium janthinellum) £:[rJaEL/Co fcfo^ ^ 
^FERM BP-5475^T"C3Fft£iVt:V ^„ 

(1) ^51fcft&JB»*Uevv 

(2) -<=•-> y (penicillus)?^feS^>^7t, 

(3) 7^77^ K(phialide)Jii;o< 9§}-C\ J&JOW 



5 ) #B!¥ 8- 3 3 6 3 86 

8 

( 4 ) ^->yji^Fmiiji^tsu mmx'hz>„ 

(5) wm&&&i't&\ 

(6) ^■^4i0fc6« : L<«BBT?ibSo 

(7) «ai»c*3»t^w«a 

T- 1 o B |8WaH-5 i s 3zm.\a£t>- y s 

[0 0 17] OTC*:^C0FAOD<O#|±^^Blc:tft 
10 W-tZo 

#S§f!<OF AODtt7/u-? J-vvu'J v?^S.O t /X{*7/u 
? hiz/UN^-Z-y v/>-(FZL)(Cj;oTi^W^i^5 
R«WWfC4> 9 s h v7U- y S^&tf/Xli F Z L 

y i/y&^/xiiF z l*&»t\ --<=^>y ^aiw^ 

lc«tOB^^3x5«, FAODfi, ^/U3-^t!Jv?yR 

uvouan » - z - y i/i/*mz*- v t \^-y"L-xn 
v'yM/xiiN °= - z - y v^v^'J* icjj — h ^ u — 

[ooi8] 2. Rrs^tttsioaHttStt 4 - 

*5g^OFAOD«, 5£: 

Ri-CO-CHj-NH-R 2 + 0 2 + H z O — 
R^CO-CHO + R 2 -NH 2 + H 2 O z 

H, - (CH 2 ) *tzit- [CH (OH) ] n -C 

H 2 OH (5S4«, n«0-6CO^SO X"fc«P , R 2 *5-C 
HR 3 - [CONHR 3 ] m COOH (^fs R 3 tta-T 
5/StW«Bffi. mtt 1-480 <nm&&Wf) XTTfk^ 
n-5T-vKy-ft:^/5 5 SHi:L-C$f*LV\ 4>T*>b. R 

6 , m^5 5 JilT-Cfc 5f bS4W9fr* LV \ 
[0019] %$m<DF AODCO^SKtCxtr^ffitt 
40 £ATC0^H^1"o 

^1 ^^Hfc-^v-y >7A - t^MS- 3 4 
1 3 F AODtDSK#S'l4 

[*1] 
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N'--7^l/^ h >>uN e -Z-»; 1.67nM 22.4 

•7;!/^ K »J > 1.67eH 100 

N r -y f-zP-L-U i^V 1-67bB N.D.*' 

y\) zi^^fu tf y N.D. 

h'J^-y^^'i^^/ab'V 0. 17X 0,2 

FHSA* 2 0. J7X N.D. 

h'J^f ^FHSA 0. 17X 0.5 



(6) 4*Bfl¥8 - 3 3 6 3 8 6 
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* 1 r^m^^r 

S i frh, #m\<r>¥ Aouny/^ h vvVN <* — Z - 

i^yftttJ Lfc F AOD 0DSf€#^ft 
[*2] 
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3. 0 


1 7. 
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IFO 4651 




0. 3 


0. 


5 


1F0 6581 




N. D. l> 


0. 


2 


IFO 7905 




0. 3 


0. 


5 


IFO 574S 




3. 0 


1 6. 


2 


IFO 7994 




2. S 


1 2. 


0 


IFO 4897 




1. 8 


1 1. 
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IFO 5337 




6. 1 


2 1. 


9 



1) :*&iS£*vf 

[0 0 2 0] *2»:^£avC^3«fc51^ *3^©FA 
ODIt b'>A'V*S>bi*MlL>X7A'9 his*"* 

[00 2 1] 3. pH^oilS&g^tt 

o. \ymfc (Ac) „ y^gfc&y^A (k-p) isw 
«r >• y *-w%mm&£ifiyv (G 1 y) -n 

aOHimM (pH4. 0-1 1. 0) (CFAODSrflP 

2 5°a lo^^^-ufcts a^ro 

(2 5tX P H8. 0) TSSttSriMtLfco ±E* 

{4, fipH4. 0-1 1. 0. Jff4UttpH6. 0-9. 
OT**>9, SipHW*S)7. 5tfcofc QH2#W) «, 

5 0mM y>^*y V-kltmM (pH7. 5) tf>-Cl 5 
— 6 O^COtaK^l-FAOD^riPX, 1 Oft-fV^ 

Sfgfe&il 5~5 0°a £PSL<tel5~4 5 <> a «fct> 
jfSUI415 "CT'fc 9 , ^S^tt, 1 5 - 4 5°C, 
SfSb<ttl 5-4 0°C, <fc9#SL<tt2 ST^tSM* 
^<itfTT5 0 ®3#RS) 
[0022] 4 . ;*jffi£>$l)£ 



30 1 0 OmM b*s/W<\) > (FV) ^gttfcibd^ 

/vm&^ftsetii oon \ o.im ^-taaftK 

*fj$j(pH8. O) lmK tJil)WS50M 1* 
»#U £**fSe*"C-2. 9 5ml fc-^5o 2 5°CT* 
Jp#ftSbfc^ 1 O OmM FV$®&5 0» 1 £t3?JJP 
U 505 nmlCfettSSbtKSrffl^rt^ailJEl'fe.. £ 

^t-a^/^^^HHabtess (5.16x1 o 3 ^ 1 
40 cm- 1 ) /5>"bs 1 M^&frfzmti&kmn^ ? 

^*«tiU r<75^^«fii4^i (■=»■= y ^ : U) 

[0 0 2 3] B.^fe 
±35Ai£i:EHiBfcftBSU 3 0^ffi2 5°C 

t'fV+a^- h Ut&(D5 0 5 nm(Cio(1-o!S7tft^ 

fig Lfcl*«jK»»e>4>* LfciHft fc***«r»art- 5ii 

(2) BW^^i5BSllBBR«fl!BEf-5*S! 

50 0. i'm hy^-tSBsaasts (phs. 0) imi twm 



(7) 

11 

^5 0 u 1 Srft&U Wg*X"£m&3. Om 1 t 
mM F V 10 0^1 &8sJ)PU ®^®IXSrl5^-Cii 
[0 0 2 4] 5. fSffitJ3±0^(b 

' (i) &mmm 

0. 1M hy*-£I&0BfflK (pH8. 0) (D^X\ 

^ 1 mM(D&m&ms( ^V^gSOP U 5^f53 0°CT* 10 

4 lSSSFAODffitt-N^ 
[S3] 





IfcStt 


(1 bM) 


<*D 




100 


LiCl 


88 


KCL 


103* 


NaCl 


100 


BbCl 


105 


CsCl 


103 


NgCl 2 


103 


CaCl 2 


74 


KnCl 2 


144 


FeSO, 


114 


CoS0 4 


13 


CuCl 2 


51 


ZnS0 4 




AgN0 3 


5.7 


BaCl 2 


66 


HgCl 2 


2. 1 


FeCLs 


100 



[0025] (2) <m$&mm<v%m 

_tfE (1) <D^R^^->c0K^lc»r5!a^i:|pI^*" 

(PCMB) (ini*#SO. ImM, ^h^WilmMi: 
Lfc. *£*£*4fc^1-. gatfbrotKMll, 5 0mMU 50 



*MJfl¥ 8-336386 
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Vgt^y ^i41SM(pH7. 5) ICO. lmMOv^^ 
^ h-yu (DTT) fefBSDUfctroiCStL-T-flftalW* 

[«4] 







(1 mW) 


(%) 


, tt L 


100 


PCMB* 1 


0. 69 


DTNB* 2 


13 




102 




HO 

118 




105 




111 




103 




0. 17 




12 


t Fcr + v^T i > 


18 




107 


T * / iTT— i? > 


63 


EDTA* 3 


109 


: PCMB, '*7^C7C^&S 





* 2 : DNTB, 5, 5' -i/^fcT^ (2-^hci^ 

*3 : EDTA, xf l/y^7^yEiM 
«4HIW^ FAODigttftPCMB, DNT 

5o i&JtxisJ h—M£i:<>X&J&kZtv, ft 

#JcaUfcaaHSi^*^W /K>. lmMS:«5»D 
Lfc5 0mM y>«*y^-WK«?S <pH7. 5) 

[0 0 2 6] 6. 5^P4 

y =fy ? ^ 2 0 0 p g tdcfc S^V^i^T^fefc 
ft*, ^if«3 8, 700 (3 8. 7kDa) -Cfoo 
fc (El4)o SDS-PAGE ( K^i/yMWft^- h ^ £ 
A • *Ky TV V^T^ K^/MB5®MKD 1*7*— tf^<£>* 
ffiJCt©/\ 1 0%^yi'£rfl"jV v T\ 4 0m At?, 3B#RB& 

ttU *>v^5kfef4. ^^yyyTy^/v-G 

-2 5 0-Cffoftc Sfc* SDS-PAGElcjoV^ 
WB&ls;<9 t L"C***y^" tfB. ^JfiL^T/V^S 

shy ^> w >'t \?*-*wm\mm u 



13 

^48,700 (4 8. 7kDa) X'hZZ t fi^Zinfz 
[0 0 2 7] 7. gKa^g^t(75tt^ 



(8) tfl¥8-3 3 6 3 8 6 

14 

5g^C0F AOD t ^rtt^L-fco 

fe'<Dttg; 

[*5] 



S-3413 



inWMk sp. 



TX-Wf M s. p. !> 



(■/vi/^iS) 38.700 88,000 83.000 

(SDS-PAGE) 48, 700 44. 000 43, 000 
mum FAD ir^WKa FADi^^H^ FADi 
S©«rStt(0/Dg-5iyrt« 

(7*? hi/*9 9:/)' 3.0" D. 4> 11. 28 4> 

(7 A-;? h 'J » 17.3 7.09 59.8 

SjIpH 7.5 8.3 7.7 

M«SK(°C) 25 40 40 

SH&mizZZ&m «U *!3 



1) : *y (T.Horiuchi et al.) Agric. Biol. Ch 
em, 53(1), 103-110(1989) 

2) : *y !7f h (T.Horiuchi et al. ) Agric. Biol. Ch 
em., 55(2), 333-338(1991) 

3 ) : 7W h ->^N • - Z - y Jtffitt 

4) : N c -D-ytV? Y\/W--foiV%/vy -JX,C 

S5/Nb, *^COFAODtftil^2fl|cOSt***<^.7 

( 1 ) 5H*7>ti^ : *3m<0 F AODfil£Bfc-C-;fc 5 

(2) ttggf?: FAODfili^t LT^fi^^Jf^ 
•g-LfcFAD^^-r-SWIC^U ftfK^^fiV^-ftvt^ 

(3) SipH, SitiLS. joiO«SHl^{c:J;5PJi.S 
^tDMgtt FAODi:tt« 2^tcotSS^LT^ 

[00 2 8] «ffflSp4-4 8 7 4*^a85ttO 

( 1 ) gf€#^tt : *3W¥4 - 4 8 7 A^Jk^m^y 

w h ->/ur $ j msrtmg&s-y w ^ y vv £ 7 

F AODf47yv^ h y vV£ 7>^9 F >vws y VI- 

( 2) R^&fl: : ^BB^P4 - 4 8 7 4 ^t^f£t£cD^ 



20 S^^*-Cb®£$ix5^ Tt^^oOFAODIi^A- 

^ h-^uy ^^m^%mmxtgm-?>^t\c±<ox 

[0 0 2 9] ®B&<»Z:t<, #3g^<75B£3fFAODta. 

t-? k y -f b£#> zra&i-ztmt , $^©fa 

*?H£ 0 FAODC0B#*&f4fiTlS^SlStcS^V^aiJ 

Ri-CO-CHz-NH-R 2 + 0 2 + H 2 0 
-^R^CO-CHO + R 2 -NH 2 + H 2 0 2 

[0 0 3 0] *^SBWFAODSrT^Ky^b©*WP&?S 

fflittiv ±is<^f*^fc-«iaa. bp*>. pH6,o~ 

9. 0, »*L<tt7. 5. ?aKlil5~4 5°a 

< til 5~4 0*C-CS>5. aSfiffii: LXiiy >ife* y * 

•CHaWf, 0. 1 •> h/mlRJi, $f £ b< f* 1 ~ 1 
50 0 h/ml-efoSo 



(9) 

15 

[0031] ^WM^V^nii. TlBDl, vftui^T 

(1) i^toK^^SJcSoX^fe 

g-Too Ji|E4^ffic75SiJSlc^C^ <) tz 

f£U FAODtfi 1 ^-=3/ h/m 1 £ UISlC#^L 

fc^srssflpbs ^m-i>^m\^<mmm^i-^ m 10 

4-7$/7yft''Dy, 3-^f/i'-2-<y-/f7 

N— (2 — t Kn^y- 3— ^.jv-fczfo tVU) — m— h 

7-!)y 2, 4-v ? ^nD7xy-;K N— a^vw— 
N- (2-t KpJt->- 3 -^A-tf^n fcVl-) -3,5 20 

7°t3tVU) -3,5-^f^7=!)y N-^/l— 
N- (2-t Kt3^r->- 3 -^/V^7°t3 tVu-) -3,5 

gEfcrCfc^ o-^T-v-^V, o-hyv»s 3,3 
-'^Sy^V-y^ 3,3,5,5-f l-7^f/^ 

-4, (-^f/V7?y) t'7x-/U7?>, 30 

10- C*yW#dr->y ^/UT 5: 7 ^7/^^/1') -3,7 

(2) ^om«m(r»^!<^* 

fttt 1 h/ml i U ii^lC^f?LfcP^S:^)DL 40 

[0032] ^m^m^mAwm^(Di^ -gm^ *xfr 
max ■mwmmzm<^w& mmm) 



8-336386 
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*:/^y-»\ 7°v"r-<1 — tr'K, >\ 

^7^7°»B, -<t°->>\ -y— ^y -»\ yor7-t' 

X I V, y vvl-a^ K^^— fe\ 7° ci i^-y*- s r/o 
^7^>-F^fc^ — *; jc^y§)co^c7xr — tftc 

[0 0 3 3] ±|Sror^<. *^C0FAODIi. 

^ mat \^xmmm ihm&tzi^shm) &m 
od, s<—tti/y— tftgoymmi-i. mmmx-m^^x 

&x*i>&-&i*\ $b\a±. mmh%fe&mh*m&®. 

Ky^b^cD^ffcofc^^-y h&'ftZZbiiX*^ 

[0034] mmco^ffitiimmm'MfxWft^jrm 

d— yucx^ y=f-^sr>^ *f}xx% iv \ -hiecort < s 

*>y<?mmthxm-fi)\ m\^<D±?>';<<7'gmjg. 

ii^cD*?* (2 8 OnmCKM 7*7 K 

[0 0 3 5] TjE^CDFAODSr-aW-T 

T'fo^o *^CDT^ Ky fb-&f3^**^fcfe(D^m 
i±, *I^FAOD, ^b<(4pH6. 0 — 9. O, 
£f)^L<}jpH7. 5^a«f^^^5o f^FAO 



17 



ira»&jw*s*u #*L<tt7vi*¥>*t?*>s. 

(OFAODrotii *MWMfr«:fT9»£\ WflfcfctK 

- ast i - 1 o h/mu is«±y y *a 

- ( P H7. 5) 2a*jfr*uv\ ii^fb**ro^Sl-S^ 
' r (i) i§gHt'K^^il-£o<^*J 

10036] 
[IWJ] 

JiJ i '-^v-y >7A • -y^v^WAS — 3 4 13ft 



?a • JrVv-^UAS-3 4 13 (PERM BP-54 
75 ; Penicillium janthinellum S-3413) grF Z L 0. 
5% ^3—^ 1.0%, DvSr^D^o.i 

%, v^m—i-hV 1 ?^ o. 1%, et@e^^v">A 

0. 0 5%. *fefb*/U->^^ 0. 0 1% * 
.X 0. 2%fr$&l r fctgtfo (pH6. 0) 1 OOOffiK 

0 0 r pmfl*fF?2 8°C. 3 6 BfUBflimg* 
«aHJjraMUC*«>7fc. «*f*4 1 0 g (S£ 
S) 0. lmMCODTTSr^tf, 0. 1MV V 
-7Aji»M (pH 7. 5) 8 0 OmUCfgmu #<< S ' % 

9, 5 0 0 r pm 

%Mnlcft5J:?te:fi5^7'^--£A (WT< «^<tB& 
•f) SrflDx, 88$ U 1 2, 0 0 0 r pmt?l oaifflif 
'WMKLfc. #"blx-t±?tt- 7 5 %ISfnicft 5 J: 5 icflK 
££3JD;i, 88$ U 1 2, 0 0 0 r pmtl 0#P«S£1m> 
^Lfc, £tf&S:£0. lraM©DTT^ft5 5 0m 
M V >ffi$ y VMW&M (pH7. 5)(£TFs 8HB8SA 

3nM 
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iM»liAf¥i(b LfcDEAE-t77"fe/V* 
7 A (4. 2X2 6 cm) KTZf? 4 \Jt, S+SjiJ^i 

fc, o - 5 s %fm}<?>m&m\z.m ut. &IC2 5 %m 

— * 6 F F (Low Substitute) ^7^ (HR 10/1 

0) jq»*Lfc. |i»fi{SCTi5t#Lfcm. «igci§l^2 

5-0 %§&fo»ii:^]gaT-^tti l/c ffitt®^**^ 
^mm. nbMtsmm&zo. imM dttst^ 
io tfo. 2mv >mz>v?j±m$m (pH7. 5) ictw 

-ft Lfc*— 77 ^^200pg^7 A|C J; «5 ^/Mi 
ig£ffV\ 7 0—10 Oa-^y h«^iS5rflfc<, 
[0037] ISSS^WUVSMX^^ h/W£r@ 6 iZJjk 

v ^„ nhhtdfmmmn&te sds-page c k^-* 

tb) li±!)»?4*«3eL.^ SDS-PAGEI±. 7 
— C^«>*tSSftV\ 10%y/^fflV>t, 4 0mAf 
3B3fBRMKiU ?^->-7!)!)7yf7"/MJ-2 5 0 
20 -C^v^Sfefe^lTofc. SSP^v/^irbt^^^y 

= yKOiH«*^4 8.7 00 (4 8. 7kDa) "Cfc 
(05) „ *->«~?*y*';*2 
OOpglciS^/w^iiilciS^^Sa'J^CI*, E14CD 

mszmfrbwhfrtexoi^ *W8, 700 os. 7 

kDa) X'%>otc*m&MX~ffimLtzFAOD<DMm 

[0038] maw 2 mfc^*#v t'^ft»sy^ 

1) ^f^S 

0 — 1 5mgi7)^*y a^^DlTyayhD- /'PEt^^' 

•vtD 5r 1 0 0 u iwS@7KT^^Ufco r ft <b rotate 

iggET-fe^^(lN^gK/T•fe hv: 1/10 0) lml^r 

JDx, 1200 o@teT-i o^m^fittrc. ifc^ 

%i?xjf-fl,*.—7-/VS 0 0 m1"C*^L. jliE^B u 
fc 0 $ bid 8Mfi 1 0 0 n 1 S:»DX., 2 O^^ffitTK 
^ T-iD^^P L, 5 . 4^-7 h/ml h y 3 
40 0 0/il<tiS£\ 3 7 C C7? 3 B$p B ^ h L 7t c 



2) ffittHS 

F AODEi$«BietTro ± 5 LTPSLfc 0 
N- (^7^^rv-^ f-jVT 5 7 /» -4,4 



6 0 J.— s/ h/ml /<— ^-^f-^— 
0. 1M M>^-ttBSBHBSS(pH8. 0) 
2 yf/ral FAOD?^^ 

S8S?K-Cfei:SrlniltUfc. 2 5»yh/nd F AO h/mltc^^J;5, 0 
DSSRJi, HSftWHC*ifeTJ«fcFAOD«r2 5K!y 50 H7. 5)T?*f?LX 



3 0m1 
30^1 
300^1 

im y >-@yj y -7 AaMH?R(p 
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-hse<D&#yiS®£ 15 0^ lflPX. 3 Otf-f V^r ^ 
^-m 3 0#&<£>7 2 7nmlCt5ft5?R3tK^fJ)^L 

t OBfiM 7 |C^- a BfttlStttt 7 2 7 nmCDffifcg 

Bin. mt^y™ t'l/crymtm&i&kwm^. 
*[oo39] mm?<\3 mt^?v fyf« 

i) tatstatoS 

3 OmgCDy'y n^e^u tVnyf.13- /HE (S^^tt) 
^©7K2 0 0wlT"^?U 8M^, 0. 2%ED 

3mM N-(*^#v'^f/l'7 

6 Oa- y h/ml v <—tt">-!f— J &m& 
0. 1M hy.x-«|gjlM(pH8. 0) 
2 5^yh/ml FAOD^ffi 



20 



10 



^7kT*^A5r 9 0 0 n 1 i Ufc„ 2 5^.=- 2/ h/ml 
FAODigaS*. H16g^JltD*fet«#7i:FAOD5r2 5 

h/mlfC/i-SJ;?, 0. 1M V>Wt*})?^m 
»ir£(pH7. 5)Ttftf^bTI^L.fco w©FAOD5 

3 O'C-C-f h U 3 0'jm<F> 7 2 7nm 



(11) 8-336386 
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TA- 2i-bV9J±Zr£ts>5 7 OttMY'JX-Sm%tM] 
fg(pH8. 8) lml<b. 2-^/U^7°h^y— 7U4 0 

yi^i^PL, ^^AT-C'2B#p^iiBuf=o -ecom, 

1MCD3— M^-MJ -7^4 0 0^15r^3DU 30 
5>f B T»S^, 2-^/U^77 c fj:^y— ^4 0^1^rg5AD 
Lfc* 0. lMfi^TV^-^ixt^bT^/fUfc 

10mg/rol TPCK- hV^»l Oult^ 
U 3 7'CT-3B#f B 1 H>"=*r^--<— h Ufc. -t<7>m. 

2) f&ffiflJSE 

F AODKJ£f£(i£rF?> £ 9 I- LTf^Ut, 

3 0**1 
3 0^1 
300/il 
1 0 *U 
0—13. 2 rag 

[0040] $m$U KVA 1 cttOSBBt 

-^E-^n fVA 0sa^(->^^±) 2. 3mM 

fVAlcilJ^-ir-^-^^crh-VAOilf^^^ f^L 
lcM0%~5 2. 0%(DSTO^^#fCo 1) pm<D 



[8. 0) 



2 50/ig 
5/xl 
15/zl 

Oa/IAPx, iW^KtCLfco 2) iSffiBKEFAODS 



5 0 03=7 h/ml 
1. 0M 

Zfrh %m&- U |£@7Jc-C-^*^ 2 0 0 a< 1 fc Ufc. - 
Oft&ffi* 3 0°CT' 3 0 £fB>f X*^— h Ufc. -^CO 

i0%M;^PogHfe4-2 0 0 / xiiD*.THIH*U 
CCT'2 oaraHMLfcfft 1 2 0 0 OEflg-C 1 05>^S 

3mM N-(^7/U^=Sr v-^ ?vUT 5 y 2>;Utf—/U) -4,4- 

t*x(y^f^7 5/) t'7x=/u7;yW ioo M i 

6 03--s/b/ml ^?-S/y— t»K 10 0/xl 
0. 1M M»^-*6®g^fi¥K(pH8. 0) lOOOjul 



1 6^.-7 h/rol FAODgi 
5&@7KT*^S£r2. 6ml«tlyfc. 1 6^-= 7 h/ml F 40 
AOD»t |»J 1 OMTW: F AOD £ 1 6 3 
= y h/mllc&SJ;?. 0. 1M y y -7i4S»r 
ffi(pH7. 5)T#f?L-tiaS8Lfc<, FAODK«?r 
3 0X.X- 2 ^ra-f h Lfcft, ±IECD#^!®S 

KSr4 0 0A<lJP^s $^{C3 0^V=Sr^-<— hLfc 
&tD7 2 7mlC*5t*3R3fc£&a!l3£L.fco -C07T&T1# 
^^S^cD-^^n f> A lcflfftBbtft t ©BBtSSr 
H9(C^rt- 0 0> : t 3 COSlSA{i7 2 7nntf5R3te£GISBHfc7K 



1 5 All 

[0041] 

l$m<v%h%] ^WMcDF AODfi, hi>vw<y 
*ffl©FAOD^V^57v Ky ft^^Wf^fc 
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[0ffitf>fB5Si£ftf&91] 

[01] F AOD«3JS««flfrtWS44i: «*«5Iffl0> 
[02] FAODCO^+T'^ffii^SlpHCDM^ 

' [@3] f AOD(mm$>r'(Dm!kk^%m<Drm 

[04] ^-X-f y 2 O Opg^iV^^ 10 [09] 
K«fc ^^m\&<J^%.^7frir7'7 7. 
[05] ^i/!) !?A • f y-^M S - 3 4 1 3 6 



(12) #BfW8 - 3 3 6 3 8 6 

22 

*<^FAOD5rSDS-PAGE ( Yf'yi^^cT 

mzmiy < ? - >-&Mrwg» 

[06] !^S-3 4 1 Z&JkF AOTKDWSL*--^? 

[07] fflb^efB fc'>-l±FAODftMf!lc±<?4E 

&$Mtjmit*mmk<nmfc&7tfry77 e 

[08] tjHb^^o fc'va<t F AODftMBICi 9£ 
v.-=E-^n tVA id&k F AODftMBlC X 9 



[01] 



[02] 




10 20 30 40 



[IH3] 




£ 10* 

m 



1.0 - 



- 0.8 

B 

\ 

5 o.s 

its 













\- 




Ciy-Kooa 


Ac 

1 » # ■ 1 


A, 


4 i 


■ 10 


PH 




[04] 





10 




40 50 60 70 

mwmm. <™ i ) 



30 90 



(1 4) 



ftfi&W- 8-336386 



[E19] 



0.020 




(51) Int. CI. 6 
(C12N 9/06 
C12R 1:82) 



F I 



(72) j\* %tz 



(72) 5&m mm x<x 



